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Abstract of JP 9118195 (A) 
PROBLEM TO BE SOLVED: To improve the 
performance forjudging collision by determining 
inclination of ramp in ramp function data concerning 
decrease of accumulated integrated value and 
removal of direct current component by considering 
a difference of output characteristics of an 
acceleration sensor when a vehicle collides at a high 
speed and a low speed. SOLUTION: An 
accumulated integrated value at the time of high 
speed collision and low speed collision which 
decreases at a fixed ratio every time when detected 
data is input and accumulated and integrated in an 
air bag collision judging device which judges 
collision based on the accumulated integrated value 
of the detected data for deceleration detected by an 
acceleration sensor is obtained to expand an air bag 
provided in a vehicle. An integration means 51 
which makes an decrease ratio at the time of high 
speed collision larger than a ratio at the time of low 
speed collision and a judging means 52 which 
judges collision when the accumulated integrated 
value at the time of high speed and low speed 
collision is higher than a predetermined threshold 
value at the time of high speed and low speed 
collision. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] 

[Claim 1]An air bag collision discriminating device which judges a collision based on a 
superposition integral value of detected information of deceleration detected by an 
acceleration sensor in order to develop an air bag characterized by comprising the following 
with which vehicles are equipped. 

An integrating means (51) which calculates a superposition integral value at the time of a 
high-speed collision attenuated at a fixed rate, and a low speed collision whenever it inputs 
and carries out the superposition integral of said detected information, and makes an 
attenuation rate at the time of a high-speed collision larger than a rate at the time of a low 
speed collision. 

A judging means (52) judged to be a collision when a superposition integral value at the 
time of said high-speed collision or a low speed collision is larger than a prescribed 
threshold value at the time of a high-speed collision or a low speed collision. 

[Claim 2]The air bag collision discriminating device comprising according to claim 1: 
Said detected information. 

A ramp function generating means (53) which asks for a ramp function at the time of a high- 
speed collision which compares a constant aggregate value adding a constant which 
decides lamp inclination to be the last ramp function data, and uses the smaller one as this 
ramp function data, and a low speed collision, and makes lamp inclination at the time of a 
high-speed collision larger than lamp inclination at the time of a low speed collision. 
A difference at the time of a high-speed collision of said detected information and ramp 
function data at the time of a high-speed collision. 

Difference means forming (54) which searches for a difference at the time of a low speed 
collision of said detected information and ramp function data at the time of a high-speed 
collision, and uses these differences as input detected information of said integrating 
means (51). 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the lnvention]This invention relates to the air bag collision discriminating device 
which improves the performance of collision distinction especially in consideration of a 
difference of the output characteristics of the acceleration sensor in a high-speed collision 
and a low speed collision about an air bag collision discriminating device. 
[0002] 

[Description of the Prior Art]ln the airbag system of such [ conventionally ] a field. The 
acceleration (G) sensor attached to the body detects the shock at the time of a collision 
(deceleration), It judges whether it is the collision which should develop an air bag by ECU 
(electronic control unit), in being required, it sends to the inflator equipped with the electrical 
signal in the steering wheel, and a generation-of-gas agent is burned, and the air bag is 
expanded. It prevents an air bag's restraining a crew member's head or thorax, and a head 
and a thorax carrying out a secondary collision to a steering wheel or a windshield. 
Although these the operations of a series of change with an impact configuration and 
collision speed, they must be performed very much with 30 to 40 ms for a short time after 
an electrical signal comes out for 10 to 30 ms from a collision to a collision judgement until 
an air bag expands thoroughly. An air bag catches and takes care of a crew member, and it 
is shrunken, absorbing energy by extracting gas simultaneously, and all the operation 
completion time is the time for about about 0.1 to 0.15 second. In spite of being the 
frequency [ that the airbag system operates once among the lifetimes of vehicles ] whether 
lends and there is, At the time of the 1 time, it must operate certainly, and it must be made 
not to have to operate when it should not operate conversely (un-colliding and minor 
collision without the necessity for deployment of a bag). For this reason, the high-reliability 
of an airbag system is required. 

[0003]Therefore, the ignition signal is enabled to generate when the value which carries out 
the superposition integral of the output of an acceleration sensor to an air bag collision 
discriminating device, and has an integral value in it is reached. When infinite integral 
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processing performs this superposition integral, in consideration of the time of un-colliding, 
this superposition integral value is attenuated with the fixed damping time constant. Also 
when it is not a actual collision, it is to prevent it from the output of an acceleration sensor 
being accumulated gradually and distinguishing from a collision. 

[0004]Since the air bag collision discriminating device is overlapped on the dc component 
unrelated to the deceleration at the time of a collision to the output of an acceleration 
sensor, The difference of exchange data and ramp function data is taken to the exchange 
data about the deceleration at the time of a collision, using ramp function data as a dc 
component, and this dc component is removed. 
[0005] 

[Problem(s) to be Solved by the lnvention] Drawing 7 is a figure showing the output of the 
acceleration sensor at the time of a high-speed collision and a low speed collision. As 
shown in this figure, at the time of a high-speed collision, the output of an acceleration 
sensor has big amplitude for a short time, and it is the characteristic which serves as 
amplitude whose output of an acceleration sensor is small at a long time at the time of a 
low speed collision to this. For this reason, if attenuation of the above-mentioned 
superposition integral value is made the same in the time of a high-speed collision and a 
low speed collision, for example a damping time constant will be enlarged according to the 
time of a high-speed collision, a superposition integral value will become [ too little ] in 
response to the influence of attenuation at the case at the time of a low speed collision, and 
there is a problem that judgment of a collision is overdue. Next, there is a problem that it 
will become excessive at the case at the time of a high-speed collision in response to the 
influence of the output of an acceleration sensor whose superposition integral value is not a 
actual collision if a damping time constant is made small, for example according to the time 
of a low speed collision, and judgment of a collision becomes early. 
[0006]Supposing it uses the same ramp function data in the time of a high-speed collision 
and a low speed collision, when inclination of a lamp is enlarged according to the time of a 
high-speed collision, a dc component will be greatly estimated to be a case at the time of a 
low speed collision, a superposition integral value becomes [ too little ], and there is a 
problem that judgment of a collision is overdue. There is a problem that it considers that the 
noise of an acceleration sensor is also a deceleration component at the time of a high- 
speed collision, and a superposition integral value becomes excessive, when inclination of 
a lamp is made small according to the time of a low speed collision, and judgment of a 
collision becomes early. 

[0007]Therefore, in view of the above-mentioned problem, at the time of a high-speed 
collision, this invention can set up properly attenuation of the superposition integral of the 
output of an acceleration sensor, and inclination of ramp function data, and an object of this 
invention is to provide the air bag collision discriminating device which can improve the 
distinction normalcy of a collision at the time of a low speed collision. 
[0008] 
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[Means for Solving the Problem]ln order to develop an air bag with which vehicles are 
equipped in order to solve said problem, based on a superposition integral value of 
detected information of deceleration detected by an acceleration sensor, this invention 
judges a collision and provides an air bag collision discriminating device which has the next 
composition. Namely, a superposition integral value at the time of a high-speed collision 
attenuated at a fixed rate whenever it inputs and carries out the superposition integral of 
said detected information to an air bag collision discriminating device, and a low speed 
collision is calculated, An integrating means which makes an attenuation rate at the time of 
a high-speed collision larger than a rate at the time of a low speed collision, and a judging 
means judged to be a collision when a superposition integral value at the time of said high- 
speed collision or a low speed collision is larger than a prescribed threshold value at the 
time of a high-speed collision or a low speed collision are established. Since this device 
enabled it to set up attenuation of a superposition integral according to output 
characteristics at the time of a high-speed collision of an acceleration sensor, and a low 
speed collision, distinction of a high-speed collision and a low speed collision could be 
performed properly. 

[0009]lt asks for a ramp function at the time of a high-speed collision which compares a 
constant aggregate value adding a constant which decides lamp inclination to be this said 
detected information and last ramp function data, and uses the smaller one as this ramp 
function data, and a low speed collision, A ramp function generating means which makes 
lamp inclination at the time of a high-speed collision larger than lamp inclination at the time 
of a low speed collision, A difference at the time of a high-speed collision of said detected 
information and ramp function data at the time of a high-speed collision and a difference at 
the time of a low speed collision of said detected information and ramp function data at the 
time of a high-speed collision are searched for, and difference means forming which uses 
these differences as input detected information of said integrating means is established. 
Since this device enabled it to set up inclination of ramp function data properly according to 
output characteristics at the time of a high-speed collision of an acceleration sensor, and a 
low speed collision in addition to setting out of proper attenuation of said superposition 
integral, distinction of a high-speed collision and a low speed collision could be performed 
more properly. 
[0010] 

[Embodiment of the lnvention]An embodiment of the invention is described with reference 
to drawings below. Drawing 1 is a figure showing the entire configuration of the air bag 
collision discriminating device concerning an embodiment of the invention. As shown in this 
figure, an air bag collision discriminating device possesses the semiconductor type 
acceleration (G) sensor 1 which detects the deceleration of vehicles. The amplifier 2 is 
connected to this acceleration sensor 1 in order to amplify a detecting signal. The filter 3 
from which the undesired signal included in a detecting signal is removed is connected to 
this amplifier 2. In order to change an analog signal into digital data, A/D converter 4 

http://ww4.ipdlanpit.gojp/cgi-bin/tran_web_cgi_ejj 9/4/2009 



JP,09-1 18 195, A [DETAILED DESCRIPTION] 



Page 4 of 6 



(Analog to DigitalConverter) is connected to this filter 3. The collision discrimination section 
5 which judges the existence of a collision from the detected information changed into this 
A/D converter 4 is formed. The ignition 6 which develops an air bag by this judgment is 
formed in the latter part of this collision discrimination section 5. 

[0011] Drawing 2 is a figure showing the composition of the collision discrimination section 5 
of drawing 1 . As shown in this figure, the integrating means 51 and the judging means 52 
are formed in the collision discrimination section 5. The adding machines 53 and 54 which 
input the detected information into which the integrating means 51 was changed from A/D 
converter 4, The amplifiers 55 and 56 which the output of the adding machines 53 and 54 is 
connected, respectively, and are amplified with the amplification factor k1 (<1) and the 
amplification factor k2 (<1), and the delay devices 57 and 58 which only 1 sampling period 
is delayed in the output of the amplifiers 55 and 56, and form the input of another side of 
said adding machines 53 and 54 are formed. It is k1<k2 here. Thus, in [ carry out the 
superposition integral of the detected information to the integrating means 51 independently 
in the time of a low speed collision at the time of a high-speed collision, make it face to 
decrease the value of this superposition integral, and ] the time of un-colliding as k1<k2, 
Attenuation of the superposition integral value SUMf at the time of a high-speed collision is 
made larger than attenuation of the superposition integral value SUMs at the time of a low 
speed collision. 

[0012]lt is connected to the judging means 52 at the output of the amplifiers 55 and 56, The 
comparators 59 and 60 which input the superposition integral values SUMf and SUMs at 
the time of a low speed collision, and make a judgment of a high-speed collision and a low 
speed collision as compared with threshold TH1 and TH2, respectively at the time of a 
high-speed collision, The logical addition part 61 which is connected to the output of the 
comparators 59 and 60, and outputs one decision result of the judgment of a high-speed 
collision and a low speed collision is formed. Here, threshold TH1 and TH2 are the 
superposition integral values for making a judgment of a high-speed collision and a low 
speed collision. 

[0013]At the time of a high-speed collision, according to each in the time of a low speed 
collision Thus, the superposition integral value SUMf. Since SUMs is computed and the 
attenuation at the time of un-colliding can be properly set up to each superposition integral 
value in consideration of the output characteristics of the acceleration sensor at the time of 
a low speed collision at the time of a high-speed collision, as compared with the former, 
improvement in distinction of the collision in the time of a low speed collision is attained at 
the time of a high-speed collision. Drawing 3 is a figure showing another composition of the 
collision discrimination section 5 of drawing 1 . As shown in this figure, the ramp function 
generating means 53 and the difference means forming 54 of the preceding paragraph of 
the integrating means 51 and the judging means 52 are provided in the collision 
discrimination section 5. 

[0014]This ramp function generating means 53 inputs the detected information of an 
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acceleration sensor from A/D converter 4, and is Rampf(n) =min (detected information (n), 
Rampf(n-1)+kf) as ramp function Rampf at the time of a high-speed collision (n), and ramp 
function Ramps at the time of a low speed collision (n). 
Ramps(n) =min (detected information (n), Ramps(n-1)+ks) 

It generates, n is an ordinal number of a sampling here, and at the time of a high-speed 
collision, kf is a lamp generating constant of business, ks is a lamp generating constant of 
business at the time of a low speed collision, and it is kf>ks. 

[0015] Drawing 4 is a figure explaining ramp function generating at the time of the high- 
speed collision by the ramp function generating means 53. As shown in this figure, to 
detected information ramp function Rampf at the time of a high-speed collision (n), In A1- 
>A2, A3->A4, A5->A6, and A7->A8, it is Rampf(n) =Rampf(n-1)+kf, and is Rampf(n) = 
detected information (n) at A2 ->A3, A4->A5, and A6->A7. 
It comes out. 

[0016] Drawing 5 is a figure explaining ramp function generating at the time of the low speed 

collision by the ramp function generating means 53. As shown in this figure, to detected 

information, ramp function Ramps at the time of a low speed collision (n) is Ramps(n) 

=Ramps(n-1)+ks in B1 ->B-2 and A3->A4, and is Ramps(n) = detected information (n) at B- 

2->A3. 

It comes out. 

[0017]Next, the difference means forming 54 inputs the ramp function at the time of a low 
speed collision from A/D converter 4 at the time of the high-speed collision from detected 
information and the ramp function generating means 53, and is Af(n) = detected information 
(n)-Rampf (n) about the difference Af at the time of a low speed collision (n), and As (n) 
data at the time of the following high-speed collisions. 
As(n) = detected information (n)-Ramps (n) 
It computes by carrying out. 

[0018]These differences Af (n) and As (n) data are inputted into the adding machines 53 
and 54 of the integrating means 51. Drawing 6 is a flow chart explaining operation of a 
series of an air bag collision discriminating device. The input process of an acceleration 
sensor and filtering are performed in Step S1. 

[0019]ln Step S2, ramp function Rampf for a high-speed collision is calculated. In Step S3, 
the difference Af for a high-speed collision is calculated. In step S4, the superposition 
integral accompanied by the attenuation for a high-speed collision is performed, and SUMf 
is calculated as follows. 

In SUMf(n) ={SUMf(n-1)+Af (n)} and the kf step S5, ramp function Ramps for low speed 
collisions is calculated. 

[0020]ln Step S6, the difference As for low speed collisions is calculated. In Step S7, the 
superposition integral accompanied by the attenuation for low speed collisions is 
performed, and SUMs is calculated as follows. 

SUMf>TH1 is judged in SUMs(n) ={SUMs(n-1)+As (n)} and the ks step S8. If this judgment 
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is "YES", it is judged as a high-speed collision and progresses to Step S10, and if it is "NO", 
it progresses to step S9. 

[0021 ]ln step S9, if it is not a high-speed collision, SUMs>TH2 will be judged. If this 
judgment is "YES", it progresses to Step S10, and interruption closing is performed if it is 
"NO." In Step S10, if Step S8 and judgment of 9 are "YES(s)", ignition treatment is 
performed, and interruption closing is performed. 

[0022]Thus, at the time of a high-speed collision, at the time of a low speed collision, 
attenuation of the superposition integral of the output of an acceleration sensor and 
inclination of ramp function data can be set up properly, and the distinction normalcy of a 
collision can be improved now. 



[Translation done.] 
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DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 

[Drawing 1] lt is a figure showing the entire configuration of the air bag collision 
discriminating device concerning an embodiment of the invention. 

[Drawing 2] lt is a figure showing the composition of the collision discrimination section 5 of 
drawing 1 . 

[Drawing 3] lt is a figure showing another composition of the collision discrimination section 
5 of drawing 1 . 

[Drawing 4] lt is a figure explaining ramp function generating at the time of the high-speed 
collision by the ramp function generating means 53. 

[Drawing 5] lt is a figure explaining ramp function generating at the time of the low speed 
collision by the ramp function generating means 53. 

[Drawing 6] lt is a flow chart explaining operation of a series of an air bag collision 
discriminating device. 

[Drawing 7] lt is a figure showing the output of the acceleration sensor at the time of a high- 
speed collision and a low speed collision. 
[Description of Notations] 
1 — Acceleration sensor 
5 — Collision discriminating means 

51 - Integrating means 

52 — Judging means 

53 - Ramp function generating means 

54 Difference means forming 



[Translation done.] 
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http://www4.ipdl.inpit.go jp/cgi-bin/tran_web_cgi_ejje?atw_u=http%3A%2F%2Fwww4... 9/4/2009 




[Drawing 7] 




[Drawing 6] 



http://www4apdlinpit.gojp/cgi-bin/tran_web_cgi_ejje7atw 9/4/2009 



JP,09-118195,A [DRAWINGS] 



Page 3 of 3 





~S1 














— S 2 




1 







Af an 

n — 



SUMf 



R amps ft ^ 



As ffl 



S U Ms 



-S3 
S4 

56 
S7 




[Translation done.] 



http://www4JpdHnpit.go 9/4/2009 



(19)8*0*** (JP) (12) & H *)$ £t ^ (A) (llMHWIBftWW 

#S!¥9- 118195 

(43)&iHB ¥j£9#(1997) 5jl6B 

(51)Int.a. e *ffilSB# ^f*9SSS^ FI ftW*smW 

B 6 0 R 21/32 B 6 0 R 21/32 



(21)fflH«^ 


««PF7 -278908 


(71)tUHA 


000237592 










(22)ffllBH 


¥f£ 7 (1995)105265 




mmwM^sjmmmm. 1 ts 2 #23-5 






(72) 


Mi #5: 








J%i»lR#F7lT^«KWWa 1 TS 2 S28-ff 














(74)«SA 


?P3H± 5ffl « (fl-3£) 



(54) KWOife^] x.Trtyifm$&lsmW 



(57) [««] 

1*5 2 fcjftSRtt&;h,5. 



J, 




lis* 



1 

#<t5«»*» (5 1) 
■fRfcflJfe1-6W6*S (5 2) t r fc 

[■1**2] ^e>iw x ^[Hj^tijis^tb^-^ t, fltjEi 

#J:9 1 b*#<i-S9^BB»»fe¥a (5 3) fc, 

(5 1) OA**ffl^-^ti-SS6»fiR^» (5 
4) tfcaiSrttWttS, IS*3I 1 CBtfl)* 

[0 0 0 1] 

KUMISS U «Flc, iSaUfgS-COjPjfig-fe^ 
[0 0 0 2] 

[tt*«5a«l ft* CO J: Sft^S^^T'^ ^v-*^ 

MS (G) Ir^T&ffiU ECU (electronic contro 
I unit) T^r^y^traHS-frS^SWR^S***:*! 

IZXVMtehAK KR*»&««We*Tl 0 — 3 0m 
T3 0-40msir< «BMB-Cff toft ttttfcf ft b ft 
£8K C^icJ:oT^^^^-^5S^Uft^b«gA,T-fi : 

-r^x<o9h^T^mnmo. i~o. i5&as 

*> T- 1 flCfWbi- h fa Lft fc U > 5 JRflft? fe 5 Iw fc 



(2) ^pjpe- 118 19 5 

2 

5>1\ -to i ®Oi*^ttaslfcfWbLft*+ixtfftbft 
a^B1--<#Tft^i:# «MMM»'<:/^a>a 
BB^i^*^ft^e»ftWS8) fcttfMttbfti^J: 
»tixtffte>ftt\ cofcto, ^T^^c^v^oSSfs 

[0 0 0 3] It^cT, ^T^y^«?52WS«3S«iC 

*6*£*T^5. lil»o«3S-ettft^»^Jrt. *Qi£S 

[0 0 0 4] *fc % 3iT^y^«!8!WglJ8«^tt, *Dif 
Sir yfoB* lr«38^o**« KBBAftKKA^^ 

^lc«-L-Cil«E*»t LTi 7^718*^— ill v> 
X, f - ^ t 7 y^lSf - ^ t Oi^^o T C CO 

20 [0 0 0 5] 

■t-j: 5 m, nmxwizfittxx^^oaiAttmiia 

Sir ^©Bi*tt*i»IHT/> S ft£4S t ft aWfefc 
£ 0 CO/cft. ±e*«n*»«ott*E«:!CX*ffB»£:fi 

a«fg?«Fttfmii<-f st. «*.tf)Ba«gi«p8-*to* 

^^*s«*oje»«:S»t-CiB^>4:ft?l. WR^WWf 

to*T**BME**r/hS < -T 6 fc v S5*«gBB#<a»*l:: 
tt»tt8MHtJ^ StBo«f88-Cttftu\ JD^Sir^o 
ffi^ojKWSrSftTiS^irfttJs «f58oW»*5*< ft 5 

[0006] ffi^wawss^iisaw^i^-cra 

o»*lcttH«J«**:*# < 5 C t (eft 0 «Sffi* 
$>«S^i@/> ^ ft 5 , W^o*JWd5il^5t<75BS]JH^fc 

fc^ftL.T*WB*5Ht*sig*tft9, «f»o*J»r*5*< 
[0 0 0 7] Lfc^oT, *»Wtt, ±IBBB»-»*, 

# , « W8U ]E« «r Fr3 ± T* # 5 /< jx ^■f5PPJ8U« 
[0 0 0 8] 

50 [«IH4r»*i-5*:«)0*»] mrlBP^Il^^ 



-2- 



(3) 



¥?m¥-9 - 118 19 5 



[0009J $biz y ^(Dm^mf-^ t, m®<o 

9 ^/^Sf- * 7 S Lfc 

[0 0 10] 

BB*r#BKLTttW1-6. Bltt#?8Bojli^ttl: 
WO«*«Sr»a-J"5iN»ft:«*Da« (G) ir^lMSr 

a«i-s 0 w^iwa«-fe^i^tttfcaj«*4:i«B-r5 

S„ C^^^/U^3^fiT-^n^f-f-^^^^^/u^- 
*l-«*1-*fc»lwA/DSE»»4 (Analog to Digita 
I Conve r ter ) d*8Hfc £ *x S 0 r A / D 4 fc: USE 

tt £ titzfe&f- ffi9z<D&m&W£'t s arftngy 

S e 

[0011] B2UB1 Oflf^BiJffi 5 <7}«/&£^-ri2| 
TfcSo *H^-TJ:5lw, aHfeHgr»B5l;itt> 
«5 1 i«S^8 5 2*s«W6tL6. «»«5 1tt, 
A / D 4 ^ fe S tlti^m?-'- 9 £ AlJ-f 5 *D 



■«xMKSjWa**k l Kl) , ifffis^k 2 «i) 
■e*IMi1-5li«»5 5M5 6 fc, if*IS£5 5&tf5 6 

3Rt55 4 0flfe^^A^S:^iEa-rs5S3E»5 7M5 8 
ir^KitfeixSe kl<k2T-*>S. 

yo nii^M^isuM f (ogg^ % i&mffi9z*$ 
vmmmftfesuM s 5 < lt£>s c 

[0 0 12] SfetC W36*»5 2dte, 5 5& 

6offl*jr««stts asanas*. {&9«£h*ojr 

SSMSUMf, SUMs feA;fcL*;h^*tBMtTH 

1, th 2 ktt& Lxmmmm. 5 

S 0 HITHK TH2f*;«i8Wgg x (£»«f^ 

[0 0 13] Ccoj:9iwLT, Klf ^tt, 'fiilKtt 

■e«U(rjRSffli5HtsuM f s sum s fciftau #n 

# s«t 51:^0 fco-e, tS5fetJtttbTi*3aaf^x (a 
ioaf««au»5oguo«*fe^i-H-c?*>s, *bi:^ 

■t-J: b \z s a5»Wg»J»5^tt % «»*»5 1 taRl36*a 
5 2 (OffirS^ 7 ^^BB»3S 5 3 <h W&&^Wl 5 4 

[0014] ro9^HB36±*»5 3*i, A/D^ 

^7V^H»Ramp f (n) , iSigW^^^^ 
^tRamp s (n) ^ IT, 

Rampf (n) =min C^tiHy 1 '— ^ (n) , Ram 
p f ( n ~ 1 ) +kf) 

Ramp s (n) =mi n (l&fcti'r — 9 (n) , Ram 
ps (n - 1) +k s ) 

[0 0 15] B4tt7^:/B8ft*£^S5 3^^SS5iI 

^Ramp f (n) tts A 1 ->A 2 N A3^A4, A5 
-^A6 S A7^A8T1i, 

Rampf (n) —Ramp f ( n - 1 ) +k f 

, A2->A3, A4-*A5, A 6 ->A 7 TNi, 
Rampf (n) =^^7^-^ (n) 
50 T-fcSo 



(4) 



4#H|SF9 - 1 1 8 1 9 5 



[0 0 16] H5tt5y^BJMStM5 3»rj:S(Sa 

ScR amps (n) fi, B 1 -*B 2, A 3 -> A 4 "Cfi.- 
Ramps (n) =Ramps (n — 1) + ks 

"e*>9. b 2-* a 3 m 

Ramps (n) =^ffi"X — * (n) 
[0 0 17] M^/£^©5 4liA/Dg£&3§4 «fc 

SS«F, ffiakflriftVOXA f (n) . As (n) T*— 
Af (n) = 8^7*-* (n) -Ramp f (n) 
As (n) =<&titr — * ( n ) -Ramps (n) 

[0 0 18] Zfrbto&A f (n) > As (n) *r — 9 
li9^t5 1©jD*85 3, 5 4KA2>£jh,5o HI 6 

.[0 0 19] XT^7°S2l:fc^T s i«jg«38JB<7>7:>' 
TlSSfcR a m p f fttUM"*. ^t^S3(I^T, 

T\ Kffi*Rffi^MS<rf»)JR8ni»t:fTV\ suMf 

SUMf (n) = (SUMf (n-1) +Af (n) } 

• k f 

p s SrttJM-fc. 

[0020] ^f^S6l:*sv^ ffi;3gWgSffi<7>SlA 
K&#5*W8(#£fTU\ SUMs^ J^T^J: 5 l-s 

SUMs (n) = {SUMs (n-1) +As (n) } 

• k s 

^7j//S 8 iCfcl^T, 



SUM f >TH 1 

9r£ti*7y?s i otcii^ tnoj ^^^t^/s 

[0 0 2 1] ^s^s 9K:*5^t, K»IIJiTft^4 
6>tf, 

SUM s >TH 2 

<Dwm&ft?o z<omm& tyesj z^^t^si 
omas*. tnoj tebmy&frmTZfroo 

70 S 1 Ollio^t, 777^58, 9(^2(£|JRfr^ TyESj 
[0 0 2 2] riBJ: pfcLT* KX«SRB» N {&&ffi$gB$ 
x-^^^SriglE^K^-r-t, «?§^*jsijjE«S:rtj± 

[12] B 1 0«^WJ« 5 OUtfSr^tB-CfcS, 

20 [13] Hi^«§swaa»5<Dsijo«jftt^i-H-c* 

[14] 7 ^B8*JS**a 5 3JwJ:5i«a«fJ8«F<D5 
[15] 9^H»JB±*»5 3JwJ:5<sa«5eW<0 7 

[me] iT^y^w^jgijasa^— is^»ft«:ttM"t- 

[17] flSig«3^ iSaw^WoiDaSftir^ota^S: 
50 [«F*<&8ftW] 

5 2 

5 3-9^B8«c»**a 

5 4 



[11] 



[13] 



:?-ril5>-* A/D - 
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